T-cells recognize multiple epitopes in the human thyrotropin receptor extracellular domain.
In Graves' disease (GD), the TSH receptor (TSHR) is believed to be the major target of an autoimmune response. T-Lymphocytes regulate the immune system. To assess the interaction of T-cells with TSHR in the pathogenesis of GD, we tested the T-cell response of peripheral blood mononuclear cells and T-cell lines to the recombinant human TSHR extracellular domain (rhTSHR-ECD) and 31 synthetic peptides corresponding to the entire TSHR-ECD in 20 patients with GD, 8 patients with Hashimoto's thyroiditis, 7 with colloid nodular goiter (CNG), and 20 normal controls. Comparing patients from different groups with normal subjects, there was a significant response to rhTSHR-ECD and thyroglobulin in GD patients (P < 0.001) and HT patients (P < 0.05), but not in CNG patients (P > 0.1). All 20 patients with GD responded to at least one peptide. The reactivity in GD patients was heterogeneous and spanned the entire TSHR-ECD. However, the reactivity was significantly different from that in controls for peptide regions 44-88, 119-176, 227-263, and 343-376, and the stimulation index (SI) values were significantly different for peptides 272-291 and 301-320. Significant differences were confined to peptides 158-176 and 343-362 and the region 227-263 for comparison of the number of positive responses in patients and controls to individual peptides. Forty-six percent of human leukocyte antigen-DQA1 0501 allele-positive Graves' patients responded to peptides 158-176 and 248-263 (SI = 3 or more) compared to 14% of allele-negative patients. In HT and CNG patients, the response was mainly to peptides in the carboxy-terminal half of the TSHR-ECD. Concordance of the reactivity in T-cell lines and peripheral blood mononuclear cells was observed in 36% of direct comparisons in GD. Eighty-five percent and 90% of GD patients were positive for microsomal antibody and TSHR antibody, respectively, and 59% of microsomal antibody-positive and 67% of TSHR antibody-positive patients responded to rhTSHR-ECD (SI = 2 or more). However, there was no significant correlation between antibody-positive patients and reactivity to specific peptides. Using multiple criteria to define immunodominance, peptides 158-176, 237-252, 248-263, and 343-362 seem to be important epitopes and may be critical for T-cell triggering in GD.